Objectives: The symptoms of posttraumatic stress disorder (PTSD) and chronic pain are thought to interact to increase the severity and impact of both conditions, but the mechanisms by which they interact remain unclear. This study examines the relationship between PTSD and chronic pain and whether indices of Psychological Flexibility mediate the relationship between these 2 conditions. Materials and Methods: Standardized self-report measures of PTSD, pain severity, pain interference, depression, and psychological flexibility (pain-related acceptance, committed action, cognitive fusion, and values-based action) were obtained from 315 people seeking treatment for chronic pain who also reported at least 1 traumatic experience.
I ndividuals with chronic pain are known to be at increased risk for psychiatric disorders, particularly those involving low mood and elevated anxiety, [1] [2] [3] and Posttraumatic Stress Disorder (PTSD). 4, 5 Evidence shows that individuals with chronic pain and comorbid anxiety, depression, and PTSD present with greater levels of pain-related impairment and incur greater health costs. [5] [6] [7] [8] [9] [10] [11] However, the mechanisms by which psychiatric disorders and chronic pain conditions interact and exert their impacts on functioning remain unclear.
Different models have been offered that identify factors that may predispose a person to develop both PTSD and chronic pain (eg, anxiety sensitivity) or exacerbate and mutually maintain symptoms of PTSD and chronic pain (eg, avoidant coping style). 12, 13 To fully assess how PTSD and chronic pain symptoms interact longitudinal studies are needed, but only a handful of such studies have been carried out to date. Jenewein et al 14 administered measures of PTSD and pain intensity to 323 injured accident victims 5 days after hospital admission and again at 6 and 12 months later and tested the influence of pain on PTSD and vice versa. The model that best fit the data found that, in the first 6 months after the trauma, pain intensity and PTSD symptoms were mutually maintaining, but in the second 6 months, PTSD symptoms impacted significantly on pain intensity but not vice versa. More recently, Andersen et al 15 assessed 198 individuals for pain intensity and psychological distress within 3 weeks after whiplash injury and again 3 and 6 months later. Pain catastrophizing and fear-avoidance beliefs were found to mediate the effect of PTSD symptoms on pain.
When trying to understand the mechanisms by which PTSD and chronic pain help to maintain each other, findings from cross-sectional studies can be informative, even though the temporal precedence of trauma/PTSD versus chronic pain is often unclear and firm conclusions about the direction of causation cannot be drawn. 16, 17 There is a growing body of evidence from such studies wherein elevated levels of depression, anxiety, maladaptive coping, alcohol use, and negative trauma-related cognitions have been identified as mediators of the relationship between PTSD and chronic pain. [18] [19] [20] [21] Yet, clear, theoretically based, psychological dimensions that might underline these variables remain to be identified. 14 The application of a more integrative psychological model to the relationship between these 2 conditions might further elucidate mediating variables and could in turn lead to improved treatments.
Acceptance and Commitment therapy (ACT) is a form of psychological treatment with clear research support for the treatment of chronic pain. 22 ACT has a general aim (across all problem areas or disorders) to increase Psychological Flexibility, or the ability to contact the present moment more fully as a conscious human being and to change or persist in behavior, when doing so serves successful healthy functioning. 23 Psychological Flexibility is a term used to capture a combination of avoidance reducing, attention-focusing, goal-directed, and engagement-oriented behavior capacities or processes. A total of 6 interactive processes are specified in the model: (1) acceptance: the active embrace of unwanted private events (physical sensations, thoughts, images, emotions) and an alternative to experiential avoidance; (2) cognitive defusion: the ability to distance oneself from thoughts and not be dominated by the literal meaning of them; (3) contact with the present moment: ongoing nonjudgmental contact with events as they occur; (4) self as context: the ability to separate processes of experiencing events, especially thoughts and feelings, from the content of these events; (5) values: desired qualities of purposive action; and (6) committed action: the development of larger and larger patterns of persistent effective action linked to chosen values (rather than the avoidance/suppression of negative emotional states). 23 There is a growing body of evidence that core processes from the Psychological Flexibility model are correlated with the severity of pain and pain-related impairments and that changes in these processes mediate outcome in pain-focused treatments (ACT or otherwise). [24] [25] [26] [27] Likewise, there is evidence that processes from (or similar to) those described in the Psychological Flexibility model are correlated with the severity of PTSD and may influence treatment outcome. [28] [29] [30] [31] There is also a study showing that a treatment targeting acceptance, cognitive defusion, committed action, and values in people with chronic pain arising from whiplash injuries resulted in improvements in pain-related disability and PTSD. 32 Other studies have examined pain-related acceptance as a protective psychological variable in trauma-exposed people with chronic pain. 6, 33, 34 However, no studies that we are aware of have investigated whether processes from the Psychological Flexibility model mediate the relationship between PTSD and chronic pain.
Given the available evidence, it seems plausible that processes from the Psychological Flexibility model may help us integrate current knowledge and better understand how PTSD and chronic pain interact to increase the severity of both conditions. 35 For example, individuals with PTSD experience detailed and highly upsetting recollections of the trauma, which elicit efforts to suppress or distract themselves from the physical sensations, thoughts/images, and emotions that accompany the recollections. Unfortunately, these efforts typically have the unintended effect of increasing the frequency of traumatic recollections and related experiences, which in turn coordinate further vigilance and avoidance. What was initially an understandable effort to avoid or suppress highly intrusive recollections of a traumatic event may lead to a wider pattern of experiential avoidance (ie, efforts to avoid or suppress all unpleasant physical sensations, images/thoughts, and emotions), cognitive fusion (ie, an increased focus on and adherence to the content of one's thoughts and emotions rather than what is experienced through all 5 senses), and a diminished engagement in a broad range of available activities that are consistent with the individual's core values (eg, work, study, engagement with family, and friends) in favor of activities that have as their primary aim the avoidance of negative emotional experiences. In this way, the traumatic event could be seen as creating a context of generalized avoidance, hyper focus on threat, and disengagement from healthy functioning, which in the Psychological Flexibility model would be described as cognitive fusion, experiential avoidance, and reduced values-based and committed action. We argue that these features that constitute psychological inflexibility and which may arise from either PTSD or chronic pain undermine the individual's capacity to successfully confront chronic pain or traumatic reminders, and hence increase the impact of both.
The aim of the present study was to examine the relationship between PTSD and chronic pain and in particular whether various indices of Psychological Flexibility mediate the relationship between these 2 conditions. First, we compare traumatically exposed adults with and without PTSD on measures of Psychological Flexibility, pain severity, pain interference, and depression in a sample seeking treatment for chronic pain. In line with earlier research studies, 6, 18 we expect those with PTSD to show greater pain severity, pain interference, and depression as well as lower Psychological Flexibility, as indexed by higher cognitive fusion and lower pain-related acceptance, committed action, and values-based action, than those without. Second, we examine whether Psychological Flexibility, as indexed by pain-related acceptance, committed action, cognitive fusion, and values-based action, mediates the relationship between PTSD and chronic pain, as indexed by pain severity and pain interference, at the time of referral for assessment of chronic pain. As mentioned above, mediation is best tested in longitudinal studies. However, and as reviewed above, cross-sectional studies can help identify mechanisms that explain the relationship between PTSD and chronic pain, which can then be examined in longitudinal studies. Again in line with earlier crosssectional and treatment studies connecting Psychological Flexibility to PTSD and/or chronic pain, 6, [24] [25] [26] [27] 29, 31, 33, 34, 36 we anticipate that Psychological Flexibility will demonstrate significant and unique mediating effects on this relationship at the time of referral, after controlling for depression, which has been found to mediate the relationship between PTSD and chronic pain in previous cross-sectional studies. 18, 19, 21 
MATERIAL AND METHODS

Participants and Procedure
Participants were 315 adults with chronic pain and traumatic exposure referred for assessment at the Pain Rehabilitation Unit at Skåne University Hospital between October 2013 and January 2015. This sample has been described in a previous study and included 71 .8% of consecutive referrals, those who reported experiencing at least 1 previous trauma. 5 The unit is a government-supported, regional specialist center providing services for chronic pain and related disability. Just before their first assessment at the unit, potential participants were sent a letter informing them about the study that included the measures used here, asking them to sign a consent form and return it with the completed measures to the clinic before their first assessment. The study was approved by the Regional Ethical Review Board in Lund, Sweden (2013/381).
Measures
Multidimensional Pain Inventory (MPI)
The MPI (version 2) consists of 61 items divided into 3 parts and each item is rated on a 7-point scale (0 = never; 6 = very often). 37 Only part 1, which asks about the perception of pain and pain-related consequences, was included in this study. The subscales pain interference, 11 items, and pain severity, 3 items, were used and the mean score was calculated for each scale. The MPI has satisfactory psychometric properties (α = 0.72 to 0.90) 38 and a Swedish version was used. 39 The Posttraumatic Diagnostic Scale (PDS)
The PDS is a self-report measure of PTSD symptoms related to a single identified traumatic event. 40 The PDS is comprised of 49 items broken down into 4 parts. Part 1 is a trauma checklist. In part 2 respondents describe their most upsetting traumatic event. They are asked to describe when it happened, if anyone was injured, perceived life threat, and whether the event resulted in helplessness or terror. Part 3 measures the severity of the 17 symptoms listed under DSM-IV for PTSD, and part 4 measures interference from these symptoms. A total severity score (ranging from 0 to 51) based on the symptom reports in part 3 is calculated (1 to 10 = mild; 11 to 20 = moderate; 21 to 35 = moderate to severe; ≥ 36 = severe). The original scale (α = 0.92) and the Swedish version (α = 0.92) used in this study possess satisfactory internal consistency and validity. 5, 40 
PTSD Diagnostic Status
To assess the role of PTSD diagnostic status, as opposed to PTSD symptom severity, a group-level variable was created on the basis of participants' responses from the PDS. Those who self-reported a trauma, the requisite number and type of symptoms, and impairment consistent with the DSM-IV PTSD criteria were categorized as having a current diagnosis of PTSD. Those who reported a trauma but either too few symptoms or insufficient impairment were categorized as not having PTSD. To be categorized as having a current diagnosis of PTSD, the individual had to meet the following criteria: (1) having experienced, witnessed, or been confronted with an event that involved actual or threatened death or serious injury or a threat to the physical integrity of self or others and responded with intense fear, helplessness, or horror; (2) ≥ 1 symptoms of reexperiencing; (3) ≥ 3 symptoms of avoidance and numbing; (4) ≥ 2 symptoms of hyperarousal; (5) symptom duration of more than a month; and (6) clinically significant distress or impairment in ≥ 2 areas of functioning.
Committed Action Questionnaire (CAQ-18)
The CAQ measures goal-directed, flexible persistence and is comprised of 18 items, each rated on a 7-point scale (0 = never true, 6 = always true). 41 The CAQ has 2 components consisting of positively and negatively phrased items. Ratings for all items are summed (negatively phrased item ratings are first reversed) to arrive at a total score (range = 0 to 108), in which higher scores represent greater levels of committed action. The original English version (α = 0.91) and the Swedish version (α = 0.89) used in this study have satisfactory internal consistency and validity. 41, 42 Chronic Pain Acceptance Questionnaire (CPAQ)
The CPAQ measures pain-related acceptance and consists of 20 items, each rated on a 7-point scale (0 = never true; 6 = always true). 43 It includes activity engagement and pain willingness with higher scores reflecting greater acceptance of pain. The English original of the CPAQ (α = 0.74) and the Swedish version (α = 0.91) used have good internal reliability and validity. [43] [44] [45] 
Chronic Pain Values Inventory (CPVI)
The CPVI is a 12-item measure designed to assess engagement in valued activity in chronic pain patients. 46 The CPVI first asks the respondents to rate the importance of activities in 6 different domains: family, intimate/close interpersonal relations, friends, work, health, and personal growth/learning, on a 6-point scale (0 = not at all important; 5 = extremely important). They are then asked to rate the degree of success in behaving in line with their values in these 6 domains on a 6-point scale (0 = not at all successful; 5 = extremely successful). Two subscale scores can be calculated: a mean success rating, which is the average of the 6 success ratings, and a mean discrepancy rating, which is the mean of the differences between importance and success. The mean success rating was used in this study to measure values-based action. 47 Higher scores indicate greater success. Like the English original (α = 0.82 for both subscales), the Swedish version (α = 0.84 for both subscales) used has satisfactory psychometric properties. 46, 47 The Psychological Inflexibility in Pain Scale (PIPS)
The PIPS is a 12-item self-report measure designed to assess psychological inflexibility through avoidance of pain (8 items) and fusion with pain thoughts (4 items). 48 Each item is rated on a 7-point scale (1 = never true; 7 = always true), in which higher scores indicate greater levels of psychological inflexibility. Only the subscale focusing on cognitive fusion was used in this study. The original Swedish version used in this study has demonstrated satisfactory reliability (α = 0.89 [avoidance], 0.66 [fusion], and 0.87 [total scale]) and validity. 48 
Hospital Anxiety and Depression Scale (HADS)
The HADS is comprised of 14-items that assess symptoms of anxiety and depression among patients in a medical setting. Only the depression subscale was used in this study and it contains seven items rated on a 4-point scale (0 to 3), with higher scores indicating greater severity. Consistent with the original, 49 the Swedish version used in this study has demonstrated satisfactory validity and internal reliability for the total (α = 0.90), anxiety (α = 0.84), and depression scales (α = 0.82). 50 
Data Analyses
Participants with and without PTSD were compared on demographic variables, pain interference, pain severity, and the potential mediators (pain-related acceptance, committed action, cognitive fusion, values-based action, and depression) using independent sample t tests. Effect sizes (Cohen's d) were calculated for pain severity and interference and the potential mediators with adjustments made for differing sample sizes. Effect sizes were interpreted as small (d = 0.2), medium (d = 0.5), and large (d = 0.8). 51 α levels were not adjusted for the number of analyses as it was deemed most important to avoid making type II errors, given the limited research within the area and the relatively exploratory nature of this study. 52 Mediational analyses were performed to assess the effect of Psychological Flexibility and depression on the relationship between PTSD, as measured by diagnostic status, the severity of the individual PTSD symptom clusters, and overall PTSD symptom severity from the PDS, and chronic pain, as measured by pain severity and pain interference from the MPI. Four symptom clusters from the emotional numbing model, roughly corresponding to the 4 symptom clusters in the DSM-5 PTSD criteria, were used, [53] [54] [55] that is reexperiencing, avoidance, emotional numbing (similar to the negative cognitions and mood factor from the DSM-5), and hyperarousal (similar to the alterations in arousal and reactivity factor from the DSM-5). Psychological flexibility was indexed by total scores on the measures of pain-related acceptance (CPAQ), committed action (CAQ), cognitive fusion (PIPS), and values-based action (CPVI), and depression was measured with the HADS.
Mediation models should be chosen through assumptions that are either invoked on the basis of theory or fulfilled by design features. 56 In accordance with this, our mediation models were based on earlier longitudinal research, which has highlighted the long-term impact of PTSD symptoms on pain intensity 14 and has identified mechanisms that mediate the effect of PTSD symptoms on pain intensity, 15 and cross-sectional research, which has investigated mediators of the relationship between PTSD and chronic pain. [18] [19] [20] [21] The mediation models were also strengthened by the current data, which showed that the trauma producing the current PTSD symptoms happened on average 3 to 5 years before the time the measures of pain and Psychological Flexibility were administered. Following recommendations in the literature for mediational studies, 17 we also employed an adequately large sample size, measures with sound psychometric properties, and evaluated several mediators simultaneously. As a first step in the mediation analyses, we conducted pairwise correlations between PTSD (diagnostic status, cluster, and overall symptom severity), the measures of Psychological Flexibility, depression, and chronic pain. Pearson correlation coefficients were calculated, with a point-biserial correlation being used for the dichotomous variable PTSD diagnostic status.
The significance of the indirect effect was estimated using the product of coefficients. 57 This method directly assesses the significance of the indirect or mediating effect. Mediators were tested using the bootstrapping method with bias-corrected confidence estimates. 58 This method was developed to handle nonparametric data and relatively small sample sizes. The algorithm and syntax for SPSS is available online. 59 To test for individual mediating effects the mediators were first tested separately and then all significant individual mediators were tested simultaneously. Each analysis was based on 5000 bootstrapped samples. The effect size index P M , which is the ratio of the indirect effect to the total effect, was used to evaluate the magnitude of the indirect effects in the multivariate analysis. 60 All analyses were carried out using SPSS (version 22) and 2-tailed tests of significance were used for the statistical analyses.
RESULTS
Attrition Analyses
Recommended statistical procedures were followed when dealing with missing data. 61, 62 The total percentage of missing values was low (5.1%); 41.3% of the cases had missing values on at least 1 item. The Little MCAR test was nonsignificant (χ 2 = 394.0, df = 396, P = 0.519), indicating that the data were missing at random and it was deemed appropriate to impute any missing values using the expectation-maximization method. 63 All items were approximately normally distributed on the basis of visual inspection of histograms, normal Q-Q, and box plots. Outliers (n = 3) were identified with the outlier labeling rule using 2.2 as a multiplier, and the affected values were winsorized and included in all subsequent analyses. 64, 65 Group Comparisons Table 1 presents descriptive information and clinical characteristics for the full sample and statistical comparisons for the subsamples of participants with and without comorbid PTSD. Fibromyalgia (29.2%), cervicocranial syndrome (11.6%), cervicobrachial syndrome (9.6%), lumbago (8.8%), and myalgia (5.6%) were the most frequently reported primary pain diagnoses. The sociodemographic and clinical characteristics of this sample were comparable with the clinic's referrals as a whole and to people seeking treatment for chronic pain at other regional specialist pain units in Sweden. 66 Descriptive information for the full sample and statistical comparisons for the dependent variables and the proposed mediators for the subsamples of participants with and without comorbid PTSD are displayed in Table 2 . In line with expectations, those with PTSD had significantly higher levels of pain severity, pain interference, depression, and cognitive fusion and lower levels of pain-related acceptance and committed action (all Ps ≤ 0.05). No significant difference was found between the groups on valuesbased action.
Mediation Analyses
Mediational analyses were performed to measure the mediating effect of Psychological Flexibility and depression on chronic pain, using diagnostic status (PTSD and no PTSD), PTSD symptom severity, and the PTSD symptom clusters as the independent variables. Table 3 presents pairwise correlations between the independent variables (PTSD), the proposed mediators (pain acceptance, committed action, cognitive fusion, values-based action, and depression), and the dependent variables (pain severity and interference) for the full sample. Overall, significant correlations were observed between all variables except for the correlations between the PTSD variables and values-based action as well as the avoidance PTSD cluster and pain severity. Table 4 presents the results of the univariate mediation analyses using PTSD diagnostic status as the independent variable. The a-path represents the effect of PTSD (yes/no) on the mediator and the b-path the effect of the mediator on chronic pain controlling for PTSD. The c-path represents the total effect of PTSD on chronic pain, and the c′-path represents the direct effect of PTSD on chronic pain, when controlling for the mediator. The indirect or mediating effect is the effect of the mediator on the relationship between PTSD and chronic pain. The cross product a×b directly assesses the significance of this effect. Confidence intervals are derived from the obtained distribution of a×b scores, and the indirect effect is significant at the level specified in the analysis if lower and upper bounds do not contain 0. The cross product a×b corresponds to the difference between the total effect of PTSD on chronic pain and the direct effect of PTSD on chronic pain when controlling for the mediator (c-c′). The relationship between PTSD and pain severity was mediated (separately) by painrelated acceptance, committed action, cognitive fusion, and depression. The same mediators were significant for the relationship between PTSD and pain interference.
In the next step, mediators found to be significant on the univariate level were examined in a multivariate manner (see Table 5 ). The relationship between PTSD and pain severity as well as the relationship between PTSD and pain interference were mediated by pain-related acceptance, cognitive fusion, and depression. No mediating effect was seen for committed action. Overall, pain-related acceptance was identified as the strongest mediator from the Psychological Flexibility model. Mediation analyses using PTSD symptom severity and the PTSD symptom clusters as the independent variables were conducted, and comparable levels of variance were explained with consistent result patterns. However, using diagnostic status as the independent variable is in line with similar research, 18 and such an approach is preferable over the other available measures, as it incorporates not only a wide range of symptoms from all PTSD clusters but also the impact on overall functioning; only these analyses were retained in the manuscript.
DISCUSSION
The aim of the present study was to examine the relationship between PTSD and chronic pain and in particular whether various indices of Psychological Flexibility mediate the relationship between these 2 conditions. First, the findings from this study add to a large body of evidence showing that in people with some form of chronic pain, the presence of PTSD symptoms is associated with greater adverse impacts on their functioning. 6, 15, [18] [19] [20] [21] 34 Participants who reported symptoms consistent with a current diagnosis of PTSD had significantly higher levels of pain severity, pain interference, and depression than those reporting symptoms below the diagnostic threshold for PTSD in this study. Second, consistent with a small body of literature looking at Psychological Flexibility, PTSD, and chronic pain, 6, [32] [33] [34] participants with PTSD reported lower levels of pain-related acceptance and committed action as well as higher levels of cognitive fusion compared with those without PTSD. No significant difference between these 2 groups was seen on values-based action. In terms of mediation it was found that pain-related acceptance, committed action, and cognitive fusion were significant and separate mediators of the relationship between PTSD diagnostic status and chronic pain, as indexed by pain severity and pain interference. Depression was also a significant mediator of the relationship, whereas no mediating effect was found for values-based action. Overall, the present results suggest that lower levels of Independent variables were measured using the Posttraumatic Diagnostic Scale. Mediators were measured using the Chronic Pain Acceptance Questionnaire, the Committed Action Questionnaire, the Psychological Inflexibility in Pain Scale, the Chronic Pain Values Inventory, and the Hospital Anxiety and Depression Scale. Dependent variables were measured using the Multidimensional Pain Inventory.
PTSD indicates posttraumatic stress disorder. *P < 0.05. **P < 0.01. acceptance and committed action as well as higher levels of depression and cognitive fusion contribute to more pain severity and pain interference in people with PTSD compared with people without PTSD. When mediators found to be significant on the univariate level were investigated simultaneously, pain-related acceptance, cognitive fusion, and depression were identified as significant mediators of the relationship between PTSD and chronic pain, with painrelated acceptance being the strongest mediator from the Psychological Flexibility model. The results of this study point to experiential avoidance (or low acceptance) as an important mediator of the relationship between PTSD and chronic pain. These results are consistent with those of recent studies that have evaluated pain-related acceptance as a protective psychological variable in trauma-exposed people with chronic pain 6, 33, 34 and have shown that acceptance (the opposite of experiential avoidance) is related to fewer psychological symptoms and better outcomes after traumatic exposure. 67 Within a Psychological Flexibility framework, cognitive fusion is the dysfunctional influence of cognitive content on functioning, or the reduced capacity to respond to contextual stimuli that would better guide behavioral responses in the presence of rigidly held beliefs about pain that people with chronic pain frequently report. 68 The present results suggest that cognitive fusion is an important mediator of the relationship between PTSD and chronic pain. The results are in line with previous studies suggesting that cognitive fusion and similar processes, such as decentering and cognitive inflexibility, are related to functioning in chronic pain and separately to the severity of PTSD, 27, 28, 30, 68 and with models of PTSD which specify that the way a person processes and interprets a traumatic event plays an important role in the development and maintenance of symptoms and in the response to treatment for PTSD. 20, 69, 70 Furthermore, the results are in accordance with a recent study in which catastrophizing and fear-avoidance beliefs, other types of dysfunctional cognitive processes, have been identified as mediating factors of the relationship between PTSD and pain intensity. 15 This is because, in contextual terms, it is fusion that activates the impact of cognitive content. Overall, the results from this study are consistent with the mutual maintenance model and the Fear-Avoidance Model, which suggest that both chronic pain and PTSD are characterized by avoidance and dysfunctional cognitive processes limiting the use of adaptive coping. 12, 71 Various models have been applied to explain the relationship between PTSD and chronic pain, [18] [19] [20] [21] but up until now, no studies that we are aware of have investigated whether processes from the Psychological Flexibility model mediate this relationship. The results from this study suggest that several processes from this model may contribute to the negative interaction between PTSD and chronic pain. Hence, the present study provides important information about these relationships, which strengthen the idea that the Psychological Flexibility model may help us integrate current knowledge and better understand how PTSD and chronic pain interact to increase the severity of both conditions. These results are consistent with results from a growing list of studies connecting processes from the theoretically based and potentially integrative Psychological Flexibility model to the relationship between PTSD and chronic pain 6, 33, 34 and with studies connecting these processes, or other processes similar to those described in the this model, to the severity of pain and pain-related impairment, and separately to the severity of PTSD. [24] [25] [26] [27] [28] [29] [30] [31] Current psychological treatments for chronic pain produce only small to medium effect sizes. Identification of mediators could be used to refine treatment interventions and improve outcomes. 72, 73 The novel findings from this [25] [26] [27] 36, 76 seem to play a role in relation to multiple treatment outcomes in the chronic pain field and particularly in pain populations with relatively high clinical complexity. There are several limitations to be noted in this study. First, cross-sectional studies can reveal possible causal mechanisms especially in studies using well-founded theories describing the direction of causation and in which the cross-sectional data may hold information about temporal process. 16, 17 Theory, recent research, and our data, in which the trauma producing the current PTSD symptoms was shown to precede the administration of the pain and Psychological Flexibility measures by an average of 3 to 5 years, guided the arguments made in this study about mediation. Nevertheless, because of the cross-sectional nature of the data, the criterion of temporality, wherein changed in the mediator precedes changes in the dependent variable was not met, and thus no firm conclusions about the direction of causation can be drawn from this study. The observed relationships from this study provide a basis for further work aimed at determining the nature of the relation, which may consist of mutual influence, impact of PTSD on chronic pain, or vice versa, and longitudinal data are needed to address this issue in future studies. Second, the PTSD diagnostic status was based on a self-report measure and not on a semistructured clinical interview. Third, although there was very little missing data and these data were missing at random, our analyses included participants with missing data on ≥ 1 of the studied variables. Fourth, the sample characteristics may limit the generalizability of our findings; most participants were women with relatively high levels of education. Fifth, the measure of cognitive fusion used in this study has demonstrated satisfactory psychometric properties, 48 and the internal consistency in this sample was satisfactory (α = 0.70) based on established guidelines, 77 but potential limitations, such as low internal consistency and incremental validity, have been identified in cross-validation studies after this study began. 78, 79 In conclusion, people seeking treatment for chronic pain who report symptoms consistent with a current diagnosis of PTSD have greater adverse impacts on their functioning than those reporting symptoms below the diagnostic threshold for PTSD. Moreover, processes from the Psychological Flexibility model were identified as mediators of the relationship between PTSD and these impacts of chronic pain in people seeking treatment for chronic pain. The Psychological Flexibility model may be useful as an overarching model to help understand the relationship between PTSD and chronic pain. It is possible that targeting pain-related acceptance, committed action, and cognitive fusion (among other processes) in the treatment of chronic pain may produce corresponding improvements in comorbid symptoms of PTSD when these are present and may reduce impacts of PTSD on outcomes of chronic pain. Conversely, targeting of these processes in the treatment of PTSD may produce similar improvements for symptoms of chronic pain. Further research to evaluate these possibilities is needed.
